Wild-type p53 overexpression and its correlation with MDM2 and p14ARF alterations: an alternative pathway to non-small-cell lung cancer.
We found a relatively reduced frequency of p53 mutation with a much greater frequency of p53 protein overexpression, which reflected stabilization of p53 protein in the absence of p53 gene mutation. Therefore, we investigated the possibility of alternative mechanisms leading to p53 protein stabilization. We performed gene and protein alteration studies on p53 and its upstream effectors, MDM2 and p14ARF, in tumors from 94 non-small-cell lung cancer (NSCLC) patients. Immunohistochemical and sequencing analyses indicated that 37 tumors showed overexpression of wild-type p53. An absence of nuclear staining of MDM2 protein was found in 95% of these tumors (35 of 37; P < .001). The tumors with negative MDM2 staining showed a significantly high concordance of loss of Akt activity and low MDM2 mRNA expression (P < .001). Sequencing analysis revealed five distinct MDM2 splicing variants disrupting the conserved p53 binding domain. Corresponding variant proteins were detected in three lung cancer cell lines using the Western blot analysis. Our results also indicated that among the tumors with overexpression of the wild-type p53, 92% (34 of 37) showed immunoreactivity to p14ARF (P = .001). In addition, the deregulation of p53 and MDM2 genes was significantly associated with squamous lung cancer (P < .05) and was correlated with advanced stages (P < .05) and poor prognosis (P < .05). Our data suggest that immunopositivity of p14ARF together with a low expression of MDM2 contributes to accumulation of the wild-type p53, and that deregulation of the p53-MDM2-p14ARF pathway is important in the pathogenesis and outcome of a subset of NSCLC.